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ABSTRACT 



A dual-mode transmitter having ao antenna, a mode 
controlle r, a source encoder, « tunable-ixequency syn- 



r a ci pp-codj generator , a spread*spectrum mod- 
ulator, a narrowband modualator, a power amplifier, 
and an adjustable bandpass filter. Also provided is a 
dual-mode receiver having a jnode controller, a tuna- 
ble-frequency synthesizer, a chip-code generat or, an 
antenna, an adjustable bandpass filter, a preamplifier, a 



frequency c onverter, an IF amplifier, a spread-spectrum 
"despreade'rD a sp rpad-spectrum demodulaton j narrow- 
band mo(f5|ato r, and a source decoder. For the trans- 
mitter and receiver, the mode cont roller selects receiv- 
ing a narrowband modulation or a spread-spectrum 
modulation. The tunable-frequen cy synthesizer gener- ^ 
ates a local oscillator signal for the receive r, and a car- 
rier signal for the transmitter. The chip-code penei^fitoiLK 
gen OTtes a chip codesi enal f otto^T he tiansmitter tmd \ j 
eiver. With a narrowbSJmodulation se tting of / i 



ontroller, the transmitter and receiver have 



the adjustable bandpass filte re adjusted to a narrowband 
width for telephnne comniumcatio ns. With a spreaJ- 
spectrum setting of the mode contro ller, the adjustable 
bandpass filters and the system are a^usted to transmit 
and receive a, wide bandwidth for pas sing the spread- 
spectrum signal. 

8 Claims, 2 Drawing SSieets 
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multiple access or both, where the cdlu^ jand micro- 

PUAL MODE TRANSMTITER AND RECEIVER cellular modes occupy common or Sitincti offset fre- 
quency bands, and where the microcellular mode may 
This is a continuation of co-pending application Ser. employ a paging^ unit independent of the unit's tele- 
No. 07/698,694, filed on May 13, 1991, and which desig- 5 phone hmctionality. 
nated the United States, now abandoned. 



BACKGROUND OF THE INVENTION 



SUMMARY OF THE INVENTION 

According to the present invention, as embodied and 
. This invention relates to a dual mode^o^djos tele-^ broadly described herein, a dual-mode transmitter is 
^I^ne where the firsrmode operates in a frequaicy 10 provided compriang an antenna, a mode controller, a 
division multiplexed! narrowband , or^spmd sp^ mode select switch, information processing means, a 

cellular operation, and the second mode operates m a tunable-frequency synthesizer, a chip-code generator, a 
frequracy division multiplexed nanpwba^ or spread spread-spectrum modulator, a narrowband modulator, a 
spectrum microcellular operation. ^ dual-band power amplifier where the dual modes oc- 

nPsruTPTiON OF TOT HPT ATFn APT " ^"P^ frequency bands, or a single band power 

DESCRIPTION OF THE RELATED ART amplifier where the dual modes occupy single, oqntigu- 

Cellular telephony has been well known for many ous, or dbsely placed distinct bands, and an adjustable 
years, but with its growing popularity, more chantiels in bandpass filter. Nanowband or spread-spectntm modu- 
the allocated cellular frequencies have become neces- lation is sdectedlSmg^Aejnaij^gQntroiier. ite infor- 
sary. Among the proposed advances in the art have 20 mation processii^nSeai»processes an information sig- 
been a move from analog voice, frequency divisioi\ nal for the spread*spectrum modulator or the narrow- 
multiplexed systems to digital voice using traditional band modulator. The tunable-frequency synthesizer and 
narrowband frequency division multiplexed techniques the chip-code generator generate a carrier signal and a 
coupled with time division multiplexing. Further pro- chip-code signal, respectively. The spread-spectrum 
posed advances include the addition of code division 25 modulator modulates the carrier signal with the proc- 
multiplexing, or spread spectrum, systenls. essed-information signal axid the chip-code signal as a 

An alternate approach to the problem of allow ing spread-spectrum signal, when the mode controller is set 
incr eased numbers of users in a geographic location is to spread-spectrum modulation. The narrowband mod- 
the concept of personal communications systems, or ulator modulates the carrier with the processed infor- 
PCN's which utilize microcells. A miprocell is similar 30 mation signal when the mode controller is set to nar- 
to a cell in a traditional cellular system, except much rowband modulation. With a nairo wband modulation 
smaller. Where a traditional cell may cover an area of setting of the mode controller, the power amplifier may 
several square miles, a microcell may only be a few have a narrow bandwidth for amplifying the narrow- 
hundred feet in diameter. By limiting transmit power, band modulated signal. With a spread-spectrum setting 
more microcells, and thus more users, may be co- 35 of the mode controller, the power amplifier may have a 
located in a geographic area. wide bandwidth for amplifying the spread-spectrum 

Prior art does not teach a method for operation of a signal. Similarly, with a narrowband modulation setting 

single telephone which has the ability to function both of the mode controller, the adjustable bandpass filter 

as a narrowband frequency, time, and/or code division has a bandwidth adjusted to a narrow bandwidth for 
multiplexed cellular phone, as well as a microcellular 40 passing the narrowband modulated signal. With a 

telephone utilizing time, frequency, or code division spread-spectrum setting of the mode controller, the 

multiplexing, y/here the cellular and microcellular funCf adjustable bandpass filter has a bandwidth adjusted to a 

tions either share the same frequency bands of operation wide bandwidth for passing the spread-spectrum signal, 

or are offset from each other, and where the microcellu- The adjustable bandpass fflter may also be tuned, and 

lar mode may employ a paging unit independent of the 45 the power amplifier switched, where distinct, offset 

unit's telephone functionality. frequencies are employed for the two operating modes, 

For purposes of this text, "analog voice" is described The present invention also includes a dual-mode re- 
as a system where an analog voice system directly mod- ^ ceiver. The dual-mode r eceiyer_includes,a jnode con-' 

ulates a radio frequency (RF) carrier or intermediate troller, a inode.sdect switdi^a tmable^frequiency syn^ 
frequency (IF) signal, and digital voice is described as a SO thesizer, a^chipHcode generator, an antenna, a tunable 

system where the signal is first digitized, and possibly bandpass filter, a preamplifier, a frequency converter, 

compressed through any number of methods common an IF amplifier, a spread-spectrum despreader, a spread- 

and well known in the art, and whose digital signal is qxwtrum demodulator, a ^jiarrowband- dmcxlul aton. 

then used for RF carrier or IF modulation. A «nd mformation processing moms. As with the diial^ 

band modulation jypically uses amplitude inodulafion 5 5 mode transmitter, the mode cQntrolle r js ui;f d tn s^li^ct 

/ (AM) or trequency modulation yM), and has a reception of a n arrowband or spread-spectrum signal. 

* width be tweeiTS-Hg ang j>U"kH 2. A spread spec^mn The tunable-frequency syntK^er'^generatcs a local 

signal has a banclwlg lH several times that of the informa-* oscillator signal. The c hip-code generator provides a 

tion signal. ~ ~ " reference chip-code signal for ^mparison with the 

OBJECTS OF THE INVENTION ^ L^Sif^S^X'TlSS'^ 

An object of the invention is to provide an analog able bandpass filter may be adjusted to a narrow band- 
voice narrowband frequency division multiplexed cellu- width for passing the narrowband modulated signal, 
lar telephone which may have capabilities for digital With a spread-spectrum setting of the mode controller, 
voice as well as frequency and time division multiplex- 65 the adjustable bandpass filter may be adjusted to a wide 
ing, and which also may posses spread spectrum micro- bandwidth for passing the spread-spectrum signal. The 
cellular functionality, where the microcellular spread bandpass fdter also is tunable, where (Ufierent frequen- 
spectrum mode may employ time or frequency division cies are utilized for distinct modes. 
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The preamplifier amplifies the filtered narrowband shopping malls, banks, service stations, etc., as well as 

modulated signal when the mode controller is set to the commercial or office facilities, utilizing wireless PBX, 

narrowband modulation setting. The preamplifier am- centrex, or key systems, and residential sites. A mi- 

plifies the filtered spread-spectrum signal when the crocell user, thus, could utilize his handset at home, in 

mode controller is set to the spread-spectrum modula- 5 the office, or at roost other public places where he typi- 

tion setting. The preamplifier may also be switch se- cally would need access to telephone communications, 

lected or tuned to the appropriate band where the dual in a cost effective way, and maintain a single telephone 

modes employ distinct, separated frequency bands. The number. Public operational and access charges to the 

frequency converter converts, using the local oscillator user could then be much lower, likely on the order of 

signal provided by the synthesizer, the filtered narrow- 10 payphone charges per call, not per minute, 

band modulated signal or the filtered spread-spectrum a disadvantage of microcellular systems is their po- 

signal to an IF signal. The spread-spectrum despreader tential lack of incoming call accessibility. Potentially, 

despreads, using the chip-code reference signal, the IF one cannot place a call into the system to the remote 

signal as a processed signal. The spread-spectrum de- Studies have been p^formed, however, that esti- 

modulator demodulates the pioccssed signal as a dc- 15 j^ate that up to 80% of all calls made in traditional 

modulated signal. , . cellular systems arc from the user outbound from the 

The narrowband demodulator demodulates the fil- microcell user, and not inbound to the user. Even with 

tered narrowband modulatai signal as a demodulated ^o inbound access to the wireless microcell user, a po- 

or procc^ed signal. The mformation means processes tentially large market exists which has little need for 

Uiedoncxlulatedsipalfromeither^espre^^^ 20 incoming access, where users would be willing to sur- 

demodulator or the narrowband demoduktor as an ^^^^^ j^^^g ^ of a micro- 

mformatton signal, as necessary. cellular pager in the microcell handheld unit, which can 

Addiuonal objects and adv^^^ of the «vention ^^^e for a level of incoming access to the user in the 

will be set forth in part in the descnption which follows, nublic environment 

and in part will be obvious from the description, or may 25 ^ a»«*i.», j;„„j.,o„.o„«:.^™„.:„.i»,,„j„«'^.-o«ij.i-, 

be learned by practice of the invention. The objects and , djsadv^tage b pracUcal handoff capabihties 

adv«!S«s K invran^ nuy be redized and ^^f^ "^'^ » 

attained by means of the instnunentalides and combina- ^5 fy^«=m becomes mipractjcal to use from a 

tions panteulariy pointed out in the appended claims. vehicle since the user potentially could be pais- 

' '^'^ ^ 30 through cells every few seconds, which make hand- 

BRIEF DESCRIPTION OF THE DRAT^INOS offs impractical. Microcellular systems may be designed 

The accompanying drawings, which are incorpo- ^^^^^t there is no handoff capabUity between cells, 
rated in and constitute a part of the specification, fflus- ^^^^^ ^i^uld provide for a wireless payphone type of 
trate preferred embodiments of the invention, and to- system. Smce microcells are so small, system use m 
gether with the description serve to explain the princi- 35 "^^^^ ^ impractical due to the number of 

pies of the invention. mstallauons necessary to provide complete cover- 

FIG. 1 shows a dual-mode transmitter block diagram *8?v ... h 

according to the present invention; and The present mvention provides ajf^j^mp^e transmit^ 

FIG. 2 shows a dual-mode receiver block diagram receiver which proyid« for utilizaUpn of the 

according to the present invention. 40 advantages of both sjgtems, i.e. the range and mobilitW 

of traditional cellufo, and uie low costofnucrocdJu^^ 
DETAILED DESCRIPTION OF THE ^ The dual-mode transmitter and recdiiriTOlud e~adu^ 

PREFERRED EMBODIMENTS ^ mode cordless telephone which has as its firet mode: ; 

Reference will now be made m detail to the present operational capabilities whi ch aljow cellular function al-Ji|^ 
preferred embodiments of the invention, examples of 45 >ty, and a sec ond mo de which aUows to r microce flular 
which are illustrated in the accompanying drawings, operation. Functionality in thefirst, or.celldar, mpde^ 
wherein like reference numerals indicate like elements includes a relatively high power cel lifertelgphone em- / 
throughout the several views. ploying analogjjtiigijal voice techniques m conjunc- 

Modem and proposed cellular telephone systems \tion with frequency, a^^r time division traditional^ 
currently utilize high power, frequency, time, and/or 50 narrowband radio techniques. Functionality in the sec- 
code division multiplexed narrowband radio fiequency ond, or microcellular. mode includes a low power mi- 
communication techniques in conjunction with large crocellular telephone using digital voice techniques in 
cells to establish and mflintain telephone communica- injunction with frequency, time and/or code division 
tions. With the growing popularity of these systems, spread spectrum radio techniques, where the cellular 
increased user capacity is required within a geographi- 55 microcellular functions either share the same fre- P\ 
cal area. One approach to providing increased capacity quency bands, or are offset from each other. ^ — - - ^ 
is microceUs, which utilize comparatively much smaller ^ In the exemplary arrangement shown in FIG. 1, a 
cells, and low power radio frequency techniques. ^uabmod&lraQSmitter of the present inventionJs shown 

Traditional cellular systems have proven to be highly comprising an antenna 109, a n aode con troller 103, a 
capital intensive in base station installations, on the 60 mode select switch 104, transmitter-information pro- 
order of several hundred thousand dollars per cell site, cessing means 101, a tunable-frequency synthesizer 105, 
and therefore demand high operational and access fees. a chip-code generator 107, a spread-spe ctrum modu la" 
Proposed microcell systems would require a much tor 111, a narrowband modulator 113, a power amplifier 
lower capital investment per cell at a small fraction of 115, and an adjmtable bandpass filter 117. The transmit- 
cellular site installation, such that shop owners and 65 ter-infonnatton means may be embodied as an infofffia- 
other small operators could have a cell site easily in- tion device 101. The information device may include 
stalled on their premises. Microcells potentially may be source encoders such as Golay encodersT^or correc- 
located in public access areas, airports, restaurants, tion coding, analog-tO'digital converters, etc: ' 
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The spread-spectrum modulator 111 is coupled to the IF amplifier 211. The spread-spectrumdemodjJato 217 \ 
information device 101 through mode select switch 104, is coupled to the spre^d^pwtftJte^SpiSider^^ The 
the tunable-frequency synthesizer 105 and the chip- narrowband demodulator 213 is coupled through the / 
code generator 107. The narrowband modulator 113 is mode controller 103 to the IF amplifier 211. — ^ 
coupled to the information device 101 through mode 5 As with the dual-mode transmitter, the mode control- 
select switch 104, and the tunable-frequency synthesizer ler 103 is used to select reception of narrowband or 
105. The power amplifier 115 is coupled to the mode spread-spectrum modulation. The tunable-frequency 
controller 103, the spread-spectrum modulator 111 and synthesizer 105 generates a local oscillator ngnal, and 
the narrowband modulator 113. The adjustable, tun- the chip-code generator 107 generates a reference chip- 
able, bandpass filter 117 is coupled to the antenna 109, 10 code signal for comparison with the received chip code 
the power amplifier 115 and the mode controller 103. signal. 

Narrowband, or spread-spectrum modulation is se- When the mode controller 103 is set to narrowband 
lected tising the mode controller 103. The information modulation* the adjustable bandpass filter 117 is ad- 
device 101 processes the input information signd« while . justed to a narrow bandwidth and ooiresppnding fire- 
the tunable-frequency synthesizer 105 generates a car- 15 quency for passing the narrowband modulated signal, 
rier signal, and the chip-code generator 107 generates a With a spread-spectrum setting of the mode controUer 
chip-code si^ial. 103, the adjustable bandpass filter 117 is adjusted to a 

The mode controller 103 ^ntrol5 a mode selec t wide bandwidth and corresponding frequency for pass- 
switch 104 whi ch directs the^processe d infoimation ing the spread-spectrum signal. The preamplifier 205 
sign allotBe tiftfrowband modulatofl iyor the spread- 20 amplifies the filtered narrowband modulated agnal 
spectrum modulator 111. The spread-spectrum modula- when the mode controller 103 is set to the narrowband 
tor 111 modulates the carrier with the processed infor- modulation setting, and amplifi^ the filtered spread- 
mation signal and the chip-code signal as a spread-spec- spectrum signal when the mode controller is set to the 
trum signal, when the mode select switch 104 has been spread-spectrum modulation setting and is switch se- 
selected for spread-spectrum modulation. The narrow- 25 lectable to the appropriate band for each mode where 
band modulator 113 modulates the carrier with the the dual modes occupy non-contiguous or widely sepa- 
processed information dgnal as a narrowband modu- rated frequency bands. The frequency converter 209 
lated signal, when the mode select switch 104 is selected converts using the local oscillator signal, the filtered 
for narrowband modulation. narrowband modulated signal and the filtered spread- 

When the mode controlle r 103 is set to narrowband 30 spectrum signal to an IF signal, 
modulation, the power ampllrier 115 amplifies the nar- FIGS. 1 and 2 illustrate the implemen tation of a dual 
rowband modulated signal. Where the dual modes func- tpn^p transm^^gr aT'^ receiver, respectively, for use in 
tion in distinct frequency bands, the power amplifier any conventional narrowband application with capab il- 
115 may either be wideband enough to fimctibn in both ^ ity to switch to a separate frequency band while em- 
bands, or may be adjustable to function in the band 35 ploying spread spectrum modu lation/dem odulation in 
pertaining to the mode in operation, with mode control- the alternate operating band. 

ler 103 controlling its operation accordingly. When the Operation of the dual-band transmitter is as follows, 
mode controller 103 is set to spread-spectrum modula- Using transmitter-information processing device 101, 
tion, the power amplifier 115 amplifies the spread-spec- "Tnput mlonnation may De tutered, analog-to-digital 
trum signal. Similarly, with a narrowband modulation 40 (A/D) converted if required, as determined by the 
setting of the mode controller tOBTthe adjustable band- mode switch control, and applied to either a narrow- 
pass filter 117 has a bandwidth adjusted to a narrow band or spread spectrum modulation process. Narrow* 

bandwidth and corresponding frequency for passing the b and modulation is empjoyed in conventional commu- 
narrowband modulated signal. With a spread-spectrum nication and the spreag"spectrum modulation employ ed 
setting of the mode controller 103, the adjustable band- 4S in a sprisad- spectnmi mod e. In either mode, the modu> 
pass Ster 117 has a bandwidth adjusted to a wide band- lated carrier is applied to the dual band RF power am- 
width and corresponding frequency for passing the plifierllS. 

spread-spectrum signal. The tunable frequency synthesizer 105, which pro- 

The present invention, as illustrated in FIG. 2, also vides the proper carrier for eit her conventional narrow- 
includes a dual-mode receiver Jhe dual-mode receiv er 50 band or spread spectrum mo de, is controlled by the 
includes a mode controller i03. a tunable-frequency mode switch controller 103, outputting only one of 
synthesizer 105, a chip-code generator 107, an antenna possibly many required transmit carrier frequencies for 
109, an adjustable bandpass filter 117, a preamplifier modulation at any one time. 

205, a frequency converter 209, an IF amplifier 211, a Afrer amplification, the proper modulated carrier 
mode ^sdect switch 104,oa spread-spectrum despreader S5 signal, either conventional narrowband or spread spec- 
215, a spread-spectrum demodulator 217, ajiarrowband trum, is applied to an adjustable, tunable bandpass filter 
demodulator 2 13, and receiver-informati<^ processing 117 and then to the antenna 109. The pass band and 
means^The'^T^iver-information means is embodied as frequency of the adjustable bandpass filter 117 is se- 
a receiver-information processing^yice 2^). The ad- lected by the mode controller 103. This is necessary to 
justable bandpass filter 117, is coupled, to the antenna 60 meet transmission spurious signal level control stan- 
2pi and to the mode controller 103. The pr^mplifier dards. ^ 
205 is coupled to the adjustable bandpass filter 117 and A single, dual ban d antenna 109 then acts as a trans- 
to the mode controller 103. The frequency converter ducer to convert tte electrical RF signal from the" 
209 is coupled to the preamplifier 205 and the tunable- power amplifier 115 and adjustable bandpass filter 117 
frequency synthesizer 105. The IF amplifier 211 is cou- 65 to an electromagnetic signal for propa gation to the 
pled to the frequency converter 209. The spread-spec- recgyery . \ 

trum despreader 215 is coupled to the chip-code genera- Tfiem ode controller J <^ cnptm k the operation 
tor 107 and through the mode select switch 104 to the of a reference code generated by chip-code generator / 
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107. The reference code is used as a spect rum-spreading / included as a ftinction of the received information pro- 
functicm in the sprWd spectrum mode. The chip-code ) cessor. ^/ 

ffeneraferTOT-w ould not opff ate in the conven tionale After despreading, spread-spectrum demodulator lllfil ^ 

narrowband model ' nntpit sipnak are processed, using receiver-mfonnation \ 

This transmitter configuration is applicable to any 5 dev jce 219 , by filtering, digital-t o-analog conv ersion, I 
desired dual mode system in which one mode is used in and amplification, as necessary, t o convert it to a form 
a conventional narrowband system, such as cellular giat is usable, to _the info rmation routput destina^ 
telephones, while a second mode is employed for com- Processing is Wecjgd by tfie mode switch.^^ 
municating with a spread spectrum system. As in the transmttcr, more than two modes can be 

SHeceiy er opei ^n is as follows. A received signal is 10 supported by this same receiver configuration. This 
donverted by the antenna 109 from an electromagnetic includes operation at multiple frequencies, use of multi- 
signal to an electrical signal. The antenna 109 may or p[e codes, multiple modulation fonnats, or time-sequen- 
may not be common to the transmitter. The received ^ selection of operating mode. 

signal is then applied to an adjustable bandpass filter following illustrate application of the present ^ 

117, which may or may not be common to the transmit- 15 invention, for particular modulation schemes. lq, 
tcr, and which is controlled by the mode controller 103. f^i^ embodiment of the inventi on includes a tele- 

The adjustable bandpass filter 203 selects the proper whose first mode compri ses analog vo ice tech- i>^v*^ »i 

conventional narrowband or spread spectrum operating dques and traditional cellSiF&equency division multt- 
signal and passes it through a preamplifier 205, whose ^i^^^.^ operation employing, but not limited to, naijow- 
output is applied to a frequency converter 209. band radio frequenc y modula tion technioue s. such as 

Tht other input to the frequency converter 209 is a pM. and whose seccm d mode compris^crocellular 
local oscUlator signal generated by a tunable frequency '::=^S5tion including, But not limited to, digital voicT 
synthesizer 105 whose frequency in turn is controlled companding and/or com pression te^gu^ coupled 
by the mode controller 1^3. The in^t signal is con- p ^^spread spectrum radio frequencf S^ulationrand- 
vcrted to an mteimediate frequency (IF), which may be 25 ^ ^/^^ frequency division multiplexing tech- 

the same for either wnvenPonal narrowband or for ^^^^^ ^^^^^ microcellular modes 

^read spwjtrum signals. Tlie receiver is ^^mned to be ^ frequency bands. The microceUular 

the superheterodyne type, and is "^l^^^^lf^^^^^^^ mode also may include a paging function, which may 
inversion receiver, bu may also be impto^^^ narrowband or spre^ ^>ectrum technologies, 

dud or multiH^nversion superheterodyne, receiver 30 ^ ^ ^ 

without a change in the overall system's operation. "^"fj' wouuo ww 

aL Lput^Jud from the freq^ncy synlteizer 105 "^^"T 
is multipUed vdT the amplified input signal from the f^^': ^^."^^y ^ independent of the umt s telephone 
preampUficr 205 selected by the input filter, in fre- t^ctionality. « ^ 

Suency converter 209 to prepuce the intermediate fre- 35 ^ second embodiment^ the mvention mc lud(^ %^ a 
3ucncy signal. A tuned, fixed-frequency IF ampUfier ^Sgho^ whose fast mode^ conyrises cel^^ , X 
211 ampUfies the received signal and applies it to a quency division multiplexed operation employing, but , > 
mode select switch 104 whose output goes to either the not hmited to^q^ggyband frequency modulaU^^^ /T 
conventional narrowband signal demodulator 213 or sucff^M^oupledl^Za^ 
the spread-spcctrum signal despreader 215. The de- 40 coiQSip&ngan|^pr c^^^ 

spreader 215 uses a reference code provided by the midttplSSglec^ and whose second jio<^ com-^ 
chipKJode generator 107 to facilitate proper spread pnsesmicr«;eUular ope^tionmdudmg.butM^ 
spectrum signal selection and despreading. This refer- digi tal voige poppen dimn and/or oomprc^on tech-^ 
ence code is controlled by the mode controller 103, and coupled with spread spectrum radio frequency( 

may be common to the transmitter shown in HG. 1. 45 modulation, and/or time and/or frequency division 
V The spread-spectrum despreade r 215 despreads. using multiplexing techniques, where the cellular and micro- 
the ref &Tcfe^SdS ligHiirthe IF sig nal as a dig i- c dlularm odes occupy cgmion_orjiisto^^ 
^ ta ll y mo du lated signairfEe spread-spectrum demodula- bands. The microcellular mode may also mdude a pagr 
rtorlR demodulates the digitall y modulated signal as a mg fiinction, which may utilize narrowband or spread i 
) digitally demodulated signal. The narrowband demod u- 50 spectrum technologies, and may occupy frequency] 
Tator 213 demodulates the filteig^ naiTowband moaiT bands conunon to the ceUular and microcellular modes, 
lated signal as a demodulatea'S^arThe receiver-infer- fii or may be offset from both or either, and may be inde^ ; 
— ^tion device 219 signd_processes the demodulatedj^ pendent of the unit's telephone functionality. 
^ ^gMl_as an information si^al, ^ It will be apparent to tiiose skilled in the art that 

r" Spread spectrum signals, after being despread, are 55 various modifications can be made to the dual-mode 
demodulated by a spread-spectrum demodulator^ 217, transmitter and receiver of the instant invention with 
separate from the narrowbandjlCTiodulator.213. Tlus b out departing from Uie scope or spirit of the invention, 
necessary because"" of tiie difiefence -fcodn^ntional and it is intended that the present invention cover modi- 
signal information modulati^^f the <irrieris^pically fications and variations of the dual-mode transmitter 
analog FM, while spread spectrum signals may employ 60 and receiver provided they come within the scope of 
"^^digiSi^moduiation, which may be digitaFto-analog the appended claims and their equivalents. 
(D/A) converted prior to processing. If the,nagrow- We claim: 

band technique used employs digital modulation, a sec- 1. A dual-mode transmitte r comprising: 
end narrowband D/A demodufaSF; similar to the an antenna; 

spread spectrum demodulator, may be employed, or the 65 a mode controller for selecting narrowband modula* 
spread spectrum demodulator may be eliminated and tion and spread-spectrum modulation; 

D/A demodulation, which may be identical for both information means for processing an information 
narrowband and spread spectrum modulation, may be signal; 
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a tunable-frequency synthesizer for generating a car- 
rier signal; 

a chip-code generator for generating a chip-code 
signal; 

a spread-spectnun modulator coupled to said infor- 5 
nation, means, said tunable-frequency synthesizer 
and said chip-code generator for spread?$pectrum 
modulating the processed information signal with 
the chip-code signal and the carrier signal as a 
spread-spectrum signal; 10 

a narrowband modulator coupled to said information 
means and said tunable-frequency synthesizer for 
modulating the processed information signal with 
narrowband modulation as a narrowband modu- 
lated signal; 15 

a power amplifier coupled to said mode controller, 
said spread-spectrum modulator and said narrow- 
band modulator, responsive to a narrowband mod- 
ulation setting of said mode controller for amplify- 
ing the narrowband modulated signal, and respon- 20 
sive to a spread-spectrum setting of said mode con- 
troller for amplifying the spread-spectrum signal; 

an adjustable bandpass filter coupled to said antenna, 
said power amplifier and said mode controller, 
responsive to a narrowband modulation setting of 25 
said mode controller for adjusting a bandwidth of 
said adjustable bandpass filter to a narrow band- 
width for passing the narrowband modulated sig- 
nal, and responsive to a spread-spectrum setting of 
said mode controller for adjusting the bandwidth 30 
of said adjustable bandpass filter to a wide band- 
width for pasang the spread-spectrum signal. 

2. The dual-mode transxhitter as set forth in daim 1 
wherein said mode controller includes a mode switch 
for selecting the narrowband modulation and the 3S 
spread-spectrum modulation. 

3. The dual-mode transmitter as set forth in claim 1 
wherein said narrowband modulator includes an FM 
modulator modulating the signal-processed information 
signal with FM modulation. 40 

4. The dual-mode transmitter as set forth in claim 1 
wherein said spread-spectrum modulator includes a 
time division multiplexed modulator. 

5. The dual-mode transmitter as set forth in claim 1 
wherein said narrowband modulator includes a time 45 
division multiplexed modulator. 

6. A dual-mode receiver comprising: 

a mode controller for selecting a narrowband modu- 
lation and a spread-spectnun modulation; 

a tunable-frequency synthesizer for generating a local 50 
oscillator signal; 

a chip-code generator for generating a chip-code 
signal; 



10 



anantenm^ 

an adjustable bandpass filter coupled to said antemia 
and said mode controller, responsive to a narrow- 
band modulation setting of said mode controller for 
adjusting a bandwidth of said adjustable bandpass 
filter to a narrow bandwidth for passing the nar- 
rowband modulated signal, and responsive to a 
spread-spectrum setting of said mode controller for 
adjusting the bandwidth of said adjustable band- 
pass filter to a wide bandwidth for passing the 
spread-spectrum signal; 

a preamplifier coupled to said adjustable bandpass 
filter and said mode controller, responsive to a 
narrowband modulation sett ing of said mode con- 
troller for amplifying theHilteredninowband mod- 
ulated signal, and responsive to a spread-spectrum 
setting of said mode controller for amplifying the 
filtered spread-spectrum signal; 

a frequency converter coupled to said preamplifier 
and said tunable-frequency synthesizer, for con- 
verting, using the local oscillator signal, Uie filtered 
narrowband modulated signal and the filtered 
spread-spectrum signal to an IF signal; 

an IF amplifier coupled to said frequency converter 
for amplifying the IF signal; 

a spread-spectrum dgpre ader coupled to said chip- 
coae goierator and through said mode controller 
to said IF amplifier, responsive to said mode con- 
troller selecting the spread-spectrum modulation, 
for spread-spectrum dp^prgadm p, using the chip- . 
c ode signal, the IF signal as a modulated signal; 

a spread^pecmi m aemoamaior coupiea to said 
spread-spectrum despreader for demodulating the 
modulated signal as a demodulated signal; 

a narrowband modulator coupled to said chip-code 
generator and through said mode controller to said " 
IF amplifier, responsive to said mode controUer 
selecting the narrowband modulation for demodu- 
latiiig the filtered narrowband modulated signal as 
a demodulated signal; and 

inforinatio B_means coupled to said narrowband d eji 
modulator and To said^ spread-spectrum demodula|| 
tor for signal processing the demoduSited dgnal a^ 
an informatio n_sig nal. 

7. The dual-mode receiver as set forth in claim 6 
wherein said spread-speqtrum despreader includes a ^ 
surfa ce-aco ustic- wave device for despreading the IF 
signaT I " — 

8. The dual-mode receiver as set forth in claim 6 
wherein said spread-spectrum demodulator includes an 
envelo££^^detector for demodulating the modukfied 
signal as a demodulated signal. 

• • • • * 
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